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CSjl)Title: MANUALLY DRIVEN MECHANISM 



(57) Abstract 

Manually driven mechanisms such as manually driven vehicles or 
machines imitating such vehicles, for example, bicycles, wheel chairs, 
boats, manually driven air planes and training machines. Manually driven 
mechanism units comprising rotary bodies (1, 100) consisting of sprockets 
and support bodies (2, 200) consisting of sprockets, provided in pairs and 
disposed one above the other, and chains (3, 300) passed therearound, are 
disposed laterally, the right and left rotary bodies (I, 100) being fixed on a 
drive shaft (15), and a loaded chain ring (6) is attached on the drive shaft 
(15) and between the rotary body (1) and the rotary body (100). 
Suppressing means comprising free cranks (10, 1000) and arms (11, 11 00) 
ensure that the shafts of pedals (4, 400) are constantly held vertical with 
respect to the moving planes of the individual chains. The period in which 
the force transmitted from the feet to the pedals is effectively converted to 
torque is prolonged. 
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CZ3 T>^'«=iT AllMBia.,.^ « y^DT Ub»rU 

0 AM r4.y-r O i- » u«thD„„ 

n -A. -r *^7. K y T AtttirU, _ □} X- T f ^Ti^T LillHwaU 

CD ^ ^ :r-;^ h9<;r AcwlniUa □ A^9iS>'^A^ir i^gMbmirc 

1 V 13 A ifi^s.r "^/ifV Jc-^^A-^ BosoU «kd Her»etovtM MP K^^T Bepttblte of «bI<Iov» 

^ ^ ^ — , CZD*^*^ «Mfagiifc»r 

□ B B yiA'/^K^l Bartmiw CD^^K: Kcirtt^-=f-^^*r^r AIWB The furwr lutoeU* 

a 43 O :/4.Xf y r Sal^trin „ ^'^ teciKloolii 

t I » XK :^9i?^Bn«n _ CZl*^*^ *:/rfyHfaa«plU 

CD ia V Belanu r^MW -r^^W' Iblwi 

□ O A Ciiii«<fa O M>C Ibilco \ 

□ c:: f "I •«( I- I x^xatfy ty^^Vat^'^^' □ n o Xowy 

i - I W 3Z: xia— • 9> K liwr Zeslaod^ ^^^^ 

□ o N "j-BJ cbiftfl „ 01 I* <t"yxK rblud 

i I Ci 25 ^«5rs» Ctech Repttblic^ O A— %»ciT SoMajiU 

C] O IS YAV C«nM«y,,„^,^ ^....••......•••^„....^„„.....„. CD I< O ai^T RdMira FiMftfrnUoii 

fni JO K ^'V^-^ Otrnmrk f~| S r> X— S*»d«n ^ 

O «S »S »^=^T Eatonta , . □ S 12. X^.-^V S«»bn 

□ IS X^-f y Spttfo , □ O Si««apor« 

□ I JA^/'^VY ntXnaA . n S I xa^rxs^T Slowia 

ZD O M <f-^ CUmi □ -TK/f h/W^ y^Xirx TyHuKnUum 

0 O ?vl ;ef Vtrr CMbia Q R Turtey ^ 

r i » t K ^ or f^r CroaiU _ 'r H» s^^ry k - h/^s* Trini<Ud «ad T«bMo 

CZI l ^ /N>';tfy- HuRcnry ^ ^ CD t-T A r^^^-T-t- Ukrmiiw 

CU » *^ >r>K-^vr ImSnnoafa □ <2 ^fitTV^^ Uf««(n 

1 1 I 1- -^X^^L/W u,«,| UJ S *Ha Untiwl Su ui« of A«oric« 

\ \ I IndU 

□ f r>f X9>K le-lmnl □ 2: OX^^Xi' ;^ OibckUian 

□ J %> P^^Japwi CZI V if^Jt h-f-i* VUi Mi. 

CD X « ^-^ CD ^ a-zi-x^^^'fT YimcmUvU 

i i K ♦/I'^X Cyrtyutu Ztsb«b«« 

0 K I* 4:1111^ erratic P*opU-« tDtmbltc af IU.««_ ^^^^^ r <>*»i<<?>lfcrr»tlWffia>J*WiOttrjW t /io?tMi'«'4: (N 

CD « W« top«tbllc *r torm iNllfftf^fc^XC) "t AC 
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5. ( ~] ll5feO»« (±ggvi«g)( )<t>f »»C€i-ft) 
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2. iSfi 
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ft. 




1 1 ««m'»L*»WfCk-i5CV- 





1 




•6. 



2 



X. Ktiwitititmnmti^i^x^mWimm^mLx^mmmzBmt^titzWii^ (meti^ra 



3 

=pyo<D^m:mm^> o^:ywmi3i\i^^^m:L<^ttWL'^^xs^^om^Lx. 
K:hh)vo<I)m%^t^mmo>%mii^y^\^m^i^xl^h{^m^y^m^^^ 25239. 47 

06516. 4807491 l|)o 

fc«fci;:^lfii'S-©lifiso)i«i^(cSiilSA<ifey . ^a)«$m. ^^;u^8gt; Ai*±T0ls]e^JSi- 
i3l>T5S^ia®^|filTlfil#lc»<o Lfzt^-oX, '5;5>^3&<l5lSSfr:^;K¥&glcfc*tt 

>^7iHife:^isii«^^)36<3$'>u mn-nmzm.-^u^ti{m.-hs iitt*fcj:W*a)^*o 
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^^^^^^^^^ 



5 



6 



^^^^ 



^¥S»(::fcL^rme3£^#<*fcJ:l;frlBlslfe^*:lc#|5|$tLrt^-Sct^4#«^i:-r'&A:^ISB 

igi!iaj«/><«S!i«afz*fLTiiMWi=i®jjj:ii^<o**?yiz|5ii£pr^Tffc 

ltP)*ifcm-0A*ffii6S(taJt.MSHmi:^»«6iBi!ifiP*t(c|»#itbtLfcmi:©A*E 
KSItftJt^^L. fFSSm-Iiiett:tm-lHlg«:(*l^$l!iT?fcy . $llfi|i«lzJ:ySLMc@3£ 

3f*i, &«!ifiPttiimHa)iHie(*^iifriBm-, ^-0fe<*ffflic:&-r-5ct$i^ist-r-5A* 

@$*ifci»«geafiiJttt^:&L.WE«i^esii«iJtticffi#itbtufcA*iEi& 
WE«Ji<i*<freiHife{*i:5ie**tTi^«)Zt$4#«tt--5A*jiiafflA*es!)«fiir 
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*iiw<Dmi o(o§tmits m-m^wt. friHm-isife(*fc j:i;iJHBm 

aiStSIi:^lRllc^ttJLfc«iS$WL.fllJ8BSEi!i*SltU>^(iRttl*^LTfi(rgB|iP«ll¥» 
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*ixm^t^Fimmpiiy-)vtL<{tm:$imz^m-^mB{^<Dzt^^5o 
HIS. mmm^^tifzfUzf. m^. ^^omT&m^^^ 



10 

^o>m^^if)itL<ltf\>i^*)Uiz:fyt<mK^hxt^x-:yi!i<mih>ht^^^ 

<f'7><?tmy^j-<?'7>^<Dmmiim^^mzm^^hxi^^7--Atxmm^tis 

-A^iMfBigl!IS(tfflJlc|5l^g^lc«^#ltb*lTL^-5o ^7-Ai}<mmWiS:iimzm 

mmu^^m^^ztitui\ zayij^onm^mom^it. c*ip,:7'j-'i77>^^w- 

<liWtt^^llllg<Dil^JiC<ttH*l/)<?5lMJt^>ns5^i->fi!J(ci*SEKi*S(t'J>Wi5lt 

^o«ft^b^iito^i:lMttA<(5T«lfi]^^^y.f^x->rc^lila^»lf3ftutL^5W1ii^ 



II 



--^<.«.*v.«p,««,„« _ ^^^^^^ 



12 



13 



-^a^vhUvit'^ji->oa-^ij<7.ya^^jh<Dmty'hm*ifz^m^Ltz^}t^'S!m 

ho mizm^TL^7^fihtL<it7\^)\^h. &hiMt^0m^^t>itm^mi^xm±T<D 
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K«i!i(c(im-tm-iBie(*<oiafcm=iHi^i*T*fc§5^x->'j>^A<H3e$*L,:aE:&iD^ 

y;^tUl±/^>K;^(c^|^^t>tLtcilI:f33b<£:6(D^x->A^t»m-4,L<^im:l@ 

ccr\3^}#l*^f^x->cortfiOU>^:^u-ha)rti|SJ:y^Tm^rtio!)3lrtu-;uicLT 
Ku-;u±wx->a)p-7$eii$i*-titf«Jt*<fgmT?EgicefteA<fc-SoXi#(* 

CZ■C,^^iW^§^l::■r*fc«>^x->t^S5^x->3!^<«tA^ltt)4^Tl^-5?^^filt•rIi 
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<ot:^t% ^Tmyjizwim^ti. m^T^^m^j'j^-xom.mim.ni^ti^^mmz^Lxm 
m^i&<mmitp>hxi^^o z<j)mj^xit.mn%\t^xmmf\y\^)\^^^\^. m.x^^ 
j\^^nmyiizm^mmttj:^tzii).mii^^m^MX(Dmm^^'ox0^^j\.m^i3< 

^ftm<o^i^iz%mm(D^umztsi'^xit.v&w-mz^WitstitzxtimM=L^vht<m 
izimmum^tu^o 

*l6Wa)»*U^A*ffii^lSlfl|-e(^,£al::'<y;^^,L<^*/^>K;^^^«5^x->^ 



16 

tLxmn^it^\^M^m'Dxmyii»L<imi5izy<*f)iiu^:itij<x^s wm. m. tk 
\t\}^m^^Lsmyi^mmxmtA^ji->(j>mmt^*)y<pt^u'^m\zi^m^*ixi^^o 



17 

i\ 3iftg«^. 4«i^^m. ^--h^0^5izm^^ti<mmz^<m'oxmn.x^^^o 
um^xittt^mt^i&wt^¥fmzi§mt^titzmmm.mm^<D:xmmi¥-^mmy3iz 
i&<u^^vmmLXsmnjfs^x^mmmm<o^y3xnmt®^itit^n<^o>ni^i3 
tmrnc^^izmmu mmmzmu^o^i^i^nr^nttzHs usit^f $Kit*i 

. miztiij^xi)^t<. z0mmtttz:$i%mo>iif^u^mmmmv&^o ^fz. 
mz^^x^mm^mit. x^mwimmn.-yh^:&^izmmt^m^. aE^cDA*®®) 
^imo^mi>^±m7FLtz^^lz^y2mm^fi^Lxt^:^0^tL<^t^xxtsmw^Sl\i■ 
Wz:f3^mz.^zttzmz^^tstiit0x\tti:i\ mfiit. an gem, 4iftgem, 7t? 

-hmzt6l^xlts:$inmz^^x^m&mm^mmzmotzm^momm^zm$^w■ 
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cBrSH. mBitm^oD-D^mm. mmmsoE-Emmm. m^oitmsommm 

'C>fg^^t^l&lI®-e«»f**l/=«|l^Bfrffi0. 01 81*01 7(0 H ffiffaB. 0191*01 6® 

G-G mm^s 0201*01 70) I uti^ms 021 1*01 sod l €pa:^0, 0221*01 so:) j ^ 

«0. 0231*01 60 M ^«0-ca&'5>o 

024i**fSB^a)A*ei!i«i«^gte$jz®fflUc«^a)m5Si«5«ii^*«JS0T' 

ISy. 025l*024(Z)K^5ft0-^fc§„ 
«>Slfi«!fcJ:oriS3g*ti*tCD-e(*Jjj:L>o 
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l±ife*^(*^^"r«!l®0s @3tt02CDY-Y$^^ig. @4(±02(DX-X$t«0. 051* 
03(DA-A»rS0. 06(*03a)B-B0f@0. 07I*03OC-C»tS0. 08I*04OD 
-D^^0. 09(*03a)E-E»ra0. 01 0(*03O8(lS§^0-C<fe^p 

01 ~09|::fcl^r. 1 *5,ki;2lifftE(caBi9!$titcntt32lc|5ifeesicgsy#ltbtifc 
^ti^tim-lsl^tt: (x:^P h) (;^:^P^'Vh) . 1 00fc.fci;200 li 

^■ti-64tm-lH]fe{*U:^p<r':/h)fc<fci;m-3£J#tt:<;^:^py'vh)s3fcJ:t;300(*^-tL 
^tim-lHlfeftl i:m-3^1#t*:2. m-lUfei*l OO^^- 3£l#tt:200(c#^i»ltb*itc 
SRtllji^J^J«t-^«iJffiiEi!l«lJttT-fc§^x->,4fcJ:t;400tt-etL-etLSEi!l*Slt'J 
>^1 2, 1 200. '^^^Utfil 7, 1 700^^LTf^x->^^gif S'^^r^U-CfcSo '<^'';U4. 

4oottmMc<4«$i /2S^-re>**iri^-5o i o. i ooofc,fci;i 1.11 ooit^^)i^^ 

1 7. 1 700^x-><Di^Stl®l::«LT^jtlzSmiz«o-5-*i€*i:7U-^7>^fc«*:l/T- 
6l*-^«vh26i3.J:t;X'<— 9-24, 25(Cj:oT|g--|iltE<*1 . fli-^Bi^tttlzmWi 



• 
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05lCfcL^r. :7'J— 0. 1 000(i*/7^7>^$fl1 3. 1 3OO02ffi4BaJ»1 3a. 
1 300a|CEA@^$*l. «JlS28^^LTRtt32(cmii@^$4lfc7|-:;^33lC«fcoTls]^ 

cifci^T. T-A1 1 ii:7'j— oiceittftf)ii-e@s**if=iijSfim4iciiiij7> 

?i|||(C*/)<e?Le,*i, A^Of^x-:/3. 300(Z)'J><7lCfiJf^-^>h-V>fei:yA<<^fflL<tl^ 

04. @8|C^5l^r. '<^;U4li0^5F*LW/d:l^WS(item<D^5<';KCji^fi£ffl^F*l 
TL^-5«lST?,^:L^)|-J:oT0eiftl::^^^^tt17lZ|S^^^Htt,tl, BE'<^;UflllttT-Al 1 
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Lfc*<oT. ^x->3(ifrlBU^«l 2bt2:*:a)e>l8lzJ:yiift^l|Ei!iaj*t^<iBeLr 
L^-So tfttZ5Wlg29i:fgi!l*g(tU>'5^(D*!lS|51 2a(i«!l^lS]a)ffiJt|^(4$i^§$tu-5 

ci:tt/j:iXo ll!ig29(=(itt4*c5$i&S(7)ftt>y(cRMz?>tftg^U-T:?-)/i/al|a)lil!i 
tio tfz. M8Bttl«Ul 2alC»l^#*t$fflLV ^^t^S!i(*S51g!JST?. -£-a)rtffl(ill|A»/)NlN 

^^jlSttWlie, 1600lzBie^F*l,ttS27^^LT. Rtt32(cSii@3E^Ftlfc/1C7>35IC 



Best Available Copy 



• 
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e,*ifcx:^u>'^Sit4it±fiPRtt32aici5it^*i/ix::f«j>^if^x.4oticj:-DrE$i 
ziom^tiitm^ sos^Blfe* A<«l1#$H§o 4 a)^^;w4ooicftaie#a)gtU(i 

't^^mnm(Dmwi:L:^-^)v^-t^&0m^TLMzjfi^wsi30-mm§tt^ztiz^*'} 

8T?A*l*lal^*i:LTeji*ti'&o 
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*lllii5«l|t?(i. ^»4||g^Ei!ISP*ttLr5^x->^fflL^•Ci^iW$Jito/i:)!)<. ^Btlt:^Z.^i> 
dirt. ^j:'->T^<f^mvtj:<3mtt^Ztt. :$iftf!^<omm^^t^ZtU<u!mvh 

n^^:;h^y<^}\.i3<mmti>^^i&'b^X'^fj^^^)\^^U^^ti\ ^#(coL^Ttt^^ 
MZf<:^\:^X^^m^Ltz^).MmLX^^^^MzWLmtz^)t^Ztlz^^X:ktiSi 

fflt^*«^(::fi«tt26)m±1 16mm(|^t6«!l57) KIT. J:y»*U(*64mma±(P 
«|»l32ei±)1 06mm(l^t&»52)mT. TI::Efi*4x*X:^P^-vK0e-v^Ri|iSl*, 
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»*L<(*64mmJa±(l^l&»32)JiJl±116mm(|^|&»57)jaT)scfcy»*L<li76m 
mljl± (Pf&»38ia±) 1 06mm ( (^|&»52) KIT A<S3£^F*l-So 

£:&(3!)A*SEi^I*lfl|:l-•v^/><^aii^;!)^b26''flS^^LTe^mlciBgS**lTl^^cil?T♦ 
7-A;6<|SIS1«!llc^fc-5ci:*<JE»:<, SK^fr^ B W^rf-S BMX mU^lzmU^mv^ 

A*et!i«i«t$«aEfSA^f)26'fij^^?i+Ti^-5fr«)'<^;ua)xhP— ^*<*#<t*i.iaii 

t;5^Ra|tSt«fLl^i|tSR*Wr«i|tR5Il«fl)3^1*{*-Cfc^36rtU-;U2tlsIfett:ia)W 
lc«{|l|KSfi!l«|i^3/)<#$t»ltibnt:l^^, 111^(^1 ^Sl^U-;u2^a}fHlcO«li$IEE!)«li^ 



25 

w-mnwimmm^m^nmt:^mmmtxm-'.m^mmPt(DmmiBi^xitti^ 
n^tt^o'7l^on^x<Dm^3(D^^iitmLl^m^.:^mmmx^t^^m<^)^Bmlz 

t^iztii^:kxh'DXi,^mmzittjiLfzj±^itoxib^o Aft-Cfi. -h^^^^it 

^\z\t.m^^^mi^^&^i^m. i^o^±\z[t:xi^-^)\^^-(om^^¥i^oo 
ticf-5o ^^t^tKii\t^oKi^^(Dt'^mm.xi^^mM\tw)\z±^vc.mt^ 



26 

*Sllil5«l|-e(i.«lfiBEilltt*ta)l^«J^$l*0. 5 7rR tLtzt<sZhi&<t^tX^ 
A*ffii!l^«t3.--:/h$3£}#-r-S::^^<7--vH*.3IK5<5>ll<DRtt32fl)J:5lcie$(D:7U- 

Hi4~@23li^:Slfig«9lci3it-5A*ffiS6tl«(D5l«ifil<ta)»«B^IJilB-r^ta)r*. 

1 7<D H «$8$«B. 01 91*01 60) G-G »tS0. 0201*01 70) I «|{P«B> 021 1*01 80) 
Lflltl^0. 0221*01 8(0 J ^^0. 0231*01 60) M ^$0-Cfe^. 

0 1 4~ 0 1 9ICfcl^T. 3f 30fc V-h5^i-:? 3 H*. T^-C-flftl^tf 
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oTfcU. *-<?30a(:6ffi!|«Jtt), 30b(£ffi|flJ«)fc<fct;31a(*i!l«*t). 31b(£<|iJ«5*t) 
lCtt^A>*lL. HO0*iffig«lJ*t3Oa. 31ai3j;t;5^x->Xx-450aiR5*r45aIitt,lw 
:6«ij7t?hA:^^^'yh37(cm^$-y-P,;KTfcHtMcj§l$m^$tiTl^i)o l^^lc. •$f'!7> 
^a-:f. »>-h^a-:^> f^x->Xf— fl)£ffi!lW*t30b. 31b. ABbli^flijmhA:^^^ 

•vh38icm^^it btlTfcl:L^lcii^^^^^^F*lTl^*o lazsic^f .fcoi::. y-t^^^^o.- 

@i8icfcL^T. 70fi:^^^-:/H*«i:. 71 (i:^^^-vh*t*:7oa)ta5^3.-:?70cic}iA^ 

*lfc-^7<7-'>H**S«P. 70a. 70b, 70c. 70dl*;^7^'Vh*{*$fllfilc«^>«?h'V^5^i 

^'^^^D.-zfs •C?^>^lili7t5x70e(5l«5«?i a)33iz 

ffi^). iEl!llft7t5X70f(P34(C^i^) . :f7^•yh@3£7KX70gtttlc5§^^#|■^*tlTl^ 

-So c(Dcfc5l:::?^^•yh*^*70(*R^^5^3.-:?A^p)3{^^=^l^^a)7->>fl^jt^^?tLTl^ 

^^^LrJt5X70g$3[lSi:-r'5lii:yA<?t5X70elC'f^fflLT=t. 3ti^IiS«)T«/i^T\ 7 
-Aj3J:i;:7U— ^7>^fl)lIlJft«I^S:tLr<D«l^^?l5l<i:ta)t-r*o 71a. 71bli:f7 

^T-^httfttt^tt^^^^^x^-rK^i-:^. iSBtt7Hx(Siis«9i a)35icffi^)-efci: 
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71 aaA<S9:ltt,*l, ^*VKe>3{|<:f^<7-'Vh70(Dia^iL-:;70clC^I+b*lfcji70ca(l21 

^•yhH3£mx70ga)«'C>^a)¥fTJt3&<fti#$n'So 

b(D«»C>i0ffiM^ISfi|yt?t^J:5lct3rAMcRgira*<SSItTfc-5A^«l5^a-:^7Oc±JS8(c 

Kit/c 1 «a)a#&*7 9^ Aft :A:# t?i5juK7 8 {7f^)ih0mimn^M:O iz aotu 
70cb(iZ(D»#it^§^fc'r<5fctoa)ta5^rL-:?70cict8:itc,tifcx'j'vKT?fc-5o c;: 

01 8, |gl21ICfcL^r. 71cttjSi!lii7t?7.71 b(c}f A^F4^rj§mf^lt$:t^fcrtiilc;^o:; 
^^■r€>SI5i7f?JUh^. 72liS^g55i7t-OUhffi71c|Ztei:ji*n, rtaJlc:^v72a^^-r'5> 

ii?i8SS7t5;uh. 73(i±fflja):^o:;73a$SR5SJt?;uh<Di*jffli=fei:a*4i. T^(i:^7^-v 

018. 02OlCfct%r. 90(i:^^>r'Vl-S5®i)IS«l«t. 90ali||S/\>K;U. 90b(iSIS 
/\>K^Ulca3E$*Lh'V-^5^JL— :f36lzH:itP)*lfc7t?X36alc:^i;e^iFtlfc/\>K;U<$, 
90dl*«Jffii?3-<>h90clCcky±Jg$K/\>K;H$90b. TftSS^^-ir-vh^tt^CD^T^^? 
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mo 

2. fS3^t(7)®Hm1«lcsBiccDA*iEi^l«l«tlcfct^r.MSB3t^#^*l*IHleB^fi6•cfc5;I 

5. fl^<7)t&am1^<^A:tligs&1i^l=feu^T. fF8aRgS!isitii/)<. frsaiimiii^is^ 
i2mn^imt.mv^9i-mmmfbB^\zi(imhixtzm^<ox^mWi%imt^mu 
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1 0. m-^BWts fFiam-isifett:teJ:i;Mi5^-3^}#<*i^#iHi*ttfc 
14. ss«<D®i8mi3«(cfcuT.friatftiifliFEffii!i^situ>^t-ftt**i.«trffiffl] 
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2. Citations and explanations 

CONCERNING CLAIMS 1-6, 13, 14 

Document 1 [JP, 50-125437, A (T. URABE), 2 October 1975 (02.10.75), Figs. 1 and 3] 
describes a manually driven mechanism for a bicycle; this manually driven mechanism 
comprises a rotary body, support body, an endless drive member wrapped around the rotary 
body and support body, a manual drive receiving part attached to the endless drive member, and 
a suppressing means that suppresses the rotation of the aforesaid manual drive receiving part. 
The invention described in claims 1-6, 13, and 14 appears to lack novelty. 

Concerning Claims 8, 10, 11 

Document 2 [JP, 4-50595, U (MASAYOSHI MIYAZATO), 28 April 1992 (28.04.1992), 
Figs. 1 and 2] describes a manually driven mechanism for a bicycle; this manually driven 
mechanism comprises a propulsion wheel, rotary body, support body, an endless drive member 
wrapped around the rotary body and support body, and a manual drive receiving part attached to 
the endless drive member, and the aforesaid propulsion wheel is linked to the aforesaid rotary 
body. The invention described in claims 8, 10, and 1 1 appears to lack novelty. 

Concerning Claims 7, 9, 16 

In the field of bicycles, using a ring mechanism in a crank is a conventional and well-knovm 
technique (for example, see [JP, 9-2365, A (KENZO SHIONOYA), 7 January 1997 
(07.01.1997)], [JP, 6-92284, A (MASAKI MITOMI), 5 April 1994 (05.04.1994)], and [JP, 50- 
20348, U (TETSUO SAKUMA), 7 March 1975 (07.03.1975)]. Also, rotatably supporting a 
rotating member such as a pedal, etc. via a bearing is a conventional and commonly used 
technique. Applying the aforesaid conventional and well-known and commonly used techniques 
to document 1 and creating the invention described in claims 7, 9, and 16 could easily be 
conceived by a person skilled in the art, and the invention described in the aforesaid claims 7, 9, 
and 16 does not appear to involve an inventive step. 
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Document 1 cited in the international search report 
and the international prehminarv examination report 
forPCT/JP99/0S147 

Application No,: JP, 50-125437 
Applicant: Ryuji Urabe 
Filing Date: 22 March 1974 
Laid-open: 02 October 1975 

DESCRIPTION 

L TITLE 

Bicycle pedal apparatus of large activating eflfect 

2. CLAIMS 

In the structure of a bicycle pedal, a pedal is attached to a point of chain, which is moving in the 
shape connecting the tangent points of more than 2 circles having different centers. 
And the pedal is attached to a barlike thing which moves in contact with a chain wheel in a point. 
And the above-mentioned pedal motion is elliptical or nearly elliptical. 

3 . DETAIL DESCRIPTION OF THE INVENTION 

The pedaling motion of a bicycle can be regarded as a crank mechanism in the relation to the up 
down motion of knee, if neglecting ankle motion. 

It is well known that there is about 30% loss of transmission effect in a crank mechanism. 
Thus, to put it strongly I think that leg's force can be transmitted for the rotation of a chain wheel 
with 100% effect if the force is applied only perpendicularly to the center of the chain wheel with 
the principle of "moment of force". 

But as such a reciprocating motion of a pedal causes strong shocks at the upper end and at the 

lower end, which make a rider uncomfortable, I invented a mechanism comprising followings as 

a combination of the smoothness of the conventional pedal rotating motion and my idea: 

Two chain wheels longitudinally arranged, the diameter of which is about 16 cm and the center 

distance of which is about 17 cm, and around which a chain is extended 

A pedal is provided at an arbitrary point of the chain. 

A reciprocating slider to prevent the pedal from tottering, which is inserted in a groove machined 
inside a stay that is longitudinally arranged in the position connecting both shafts of the two chain 
wheels. 

An arm is extended out of the center of the sUder and connected to the pedal shaft. 
Further, it is possible to have an elliptical shape by putting a few rollers or frictionless plate with 
a long arc along the rear side of the chain between the tangent points of the two chain wheels, and 
then a smooth pedal motion is obtained. In this case, the length of the slider is about 3 cm longer 
than the arm, or a telescoping structure is needed in the middle of the arm. 

By using above-mentioned method, as leg's force can be effectively transmitted to a rear wheel, 
bicycles can run faster, human-powered airplanes extend their records. 

Further, this apparatus is arranged at left-hand side and right-hand side (both sides) with a proper 
angle. 
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Between two chain wheels located in the lower both sides, another chain wheel is attached to the 
same shaft of the two chain wheels, which does the same work as conventional one. There is a 
case that transmission is provided, depending on the gear ratio, in the middle between the rear 
wheel. 

Applicant Ryuji Urabe 



WRITTEN AMENDMENT (submitted on 15 January, 1975) 
CLAIMS in the DESCRIPTION shall be amended as follows: 
2. CLAIMS 

1) In the structure of a bicycle pedal, as shown in Fig. 1 , a pedal is attached to a point of a 
chain moving in the shape connecting the tangent points of more than two circles with 
different centers. 

2) And, as shown in Fig. 2 and Fig. 3. a pedal is attached to a barlike (rectilinear and arced) 
thing with teeth or the like which reciprocates touching a point of a circle that is coaxial 
with rotating chain wheels. 

3) And, the pedal motion of above 1 is elliptical or nearly elliptical as shown in Fig. 4 . 



All the description from the first word of the 16th line to the end of the description in 3. 
DETAIL DESCRIPTION OF THE INVENTION shall be amended as follows and 4. BRIEF 
DESCRIPTION OF THE DRAWINGS shall be added newly. 

An arm is extended out of the center of the slider and connected to the pedal shaft. 

Above-mentioned structure is shown in Fig. 1. This structure is arranged at left-hand side and 

right-hand side of a bicycle with only the disposition of the pedals being contrary. 

In Fig. 2, designated by (9) and (7) are chain wheels used in the structure of conventional 

bicycles. 

When pushing down the pedal (3), a ratchet (13) connects a gear (11) to the chain wheel (9) and 
when the pedal (3) rises, it makes the gear (11) and the chain wheel (9) disengage. In such an 
occasion, it is preferable to have a structure that the ratchet teeth detaches slightly and makes a 
gap. In doing so, there is a structure that a gap is made due to the repulsion of spring while not 
pushing down the pedal, by providing screw type groove in the ratchet shaft. 
In Fig. 3, Fig. 3 is an elevation in which the apparatus of Fig. 2 are disposed left-hand and right- 
hand of a bicycle. 

In order to make the pedal (3) move up and down alternately, a left-right connection gear is 
provided which meshes with (1 2) and the shaft (14) of the connection gear is fixed to the frame. 
The apparatus of Fig. 2, Fig. 3 is a bicycle pedal apparatus with the biggest activating effect. 
Next, in Fig. 4, this is based on Fig. 1 and the motion of the pedal (3) is made smooth along an 
elliptical locus formed by a guide (8). 

And simultaneously, a sliding mechanism is provided to the arm (6) so that the length of the arm 
(6) corresponds smoothly to the change of the position of the pedal (3). 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan showing the invention (1). Fig. 2 is a plan showing invention (2). Fig. 3 is an 
elevation showing invention (2). Fig. 4 is a plan showing invention (3). 



1- - Chain wheel 2- - Chain 3- - Pedal 
6- - Arm 7- - Rear wheel shaft 8- - Guide 
11 - - Gear 1 2- - Barlike thing with gears 
14- - Left and right connection gear 



4- - Stay 5- - Slider 

9- - Chain wheel 10- - chain 

13- -Ratchet 

Applicant Ryuji Urabe 
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Fig. 2 



Fig. 3 





Fig. 4 
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Document 2 cited in the international search report 

for PCT/JP99/05147 

Applicant: Jen-Nen Fan 

Japanese Patent No.: 3015873, U 

Granted: 5 July 1995 

Issued: 12 September 1995 

DESCRIPTION 

[TITLE] 

A simple force saving apparatus for a bicycle 

[ABSTRACT] 

[OBJECT] 

Providing a practical ideal simple force saving apparatus for a bicycle by which: a 
dead angle generated at pedaling can be removed; the pedaUng force can be most 
effective and maximum; the force saving effect is achieved assuredly. 
[CONSTRUCTION] 

A simple force saving apparatus for a bicycle comprising a rotary arm 3 rotatably 
attached by a positioning screw 34 penetrated through a bearing part 31 of the rotary arm 
3 to an end of a driving arm 2 fixed to the driving gear A, and a pedal 1 attached to an 
end of the rotary arm 3, wherein the connection part of the rotary arm 3 to the driving 
arm 2 is provided with a flange part projected and formed in substantially middle part of 
the bearing part 3 1 of the rotary arm 3, a T shaped cover disposed between the driving 
arm 2 and the rotary arm 3, a step portion of smaller diameter formed on the T shaped 
cover at the side of the rotary arm 3, the positioning screw 34 penetrating through the T 
shaped cover, a bearing disposed between the step portion of said T shaped cover and the 
flange part, and a bearing disposed between the head of the positioning screw 34 and the 
flange part, 
[CLAIMS] 
[CLAIM 1] 

A simple force saving apparatus for a bicycle comprising a rotary arm rotatably 
attached by a positioning screw to an end of a driving arm fixed to a driving gear, and a 
pedal attached to an end of the rotary arm. 
[CLAIM 2] 

A simple force saving apparatus for a bicycle according to Claim 1 , wherein the 
connection part of the rotary arm to said driving arm is provided with a positioning ring 
unit with a pair of bearings that put the both sides of the rotary arm in between. 
[CLAIM 3] 

A simple force saving apparatus for a bicycle comprising a rotary arm rotatably 
attached by a positioning screw penetrated through a bearing part disposed at the root part 
of the rotary arm to an end of a driving arm fixed to the driving gear A, and a pedal 
attached to an end of the rotary arm, wherein the connection part of the rotary arm to the 
driving arm is provided with a flange part projected and formed in substantially middle 
part of the bearing part of the rotary arm, a T shaped cover disposed between the driving 
arm and the rotary arm, a step portion of smaller diameter formed on the T shaped cover 
at the side of the rotary arm, the positioning screw penetrating through the T shaped 
cover, a bearing disposed between the step portion of said T shaped cover and the flange 
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part, and a bearing disposed between the head of the positioning screw and said flange 
part. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIGURE 1] An isometric view illustrating the combination of the present invention and 
the driving arm/pedal 

[FIGURE 2] An isometric view illustrating the dismantling of the principal part of the 
present invention 

[FIGURE 3] A sectional view showing the combination of the present invention and the 
driving arm/pedal 

[FIGURE 4] A side view showing the pedaling motion according to the present invention 

PESCRIPTION OF THE REFERENCE NUMERALS] 

1 : Pedal 

1 1 : Positioning shaft 

2; Driving arm 

21: Screw hole 

3: Rotary arm 

3 1 : Positioning ring unit 

311: Flange part 

32: Bearing 

33 : T shaped cover 

331: Projected collar 

34: Positioning screw 

341: Unit collar 

342: Step 

35: Nut 

36: Positioning screw hole 

[FIGURE 1] [FIGURE 2] 
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PETAIL DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICABILITY] 

This invention relates to a simple force saving apparatus for a bicycle. 

[0002] 

[PRIOR ART] 

Even nowadays when the transportation technology has developed, bicycles, 
which are small in size, excellent in economic performance and in mobility, are used 
widely as a convenient conmiuting means and as a leisure recreational equipment. In 
addition, continued research and improvement have been done on the construction of the 
components. 

[0003] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

However, all the conventional bicycles have two pedals directly attached to an 
end of driving arms (driving arms of driving rings) and are driven by the rotational 
motion (circular motion) of pedaling. Here, the pedahng force (driving force) becomes 
maximum when the direction of pedaling is perpendicular to the driving arm. On the 
contrary, the pedahng force becomes minimum when the direction of pedaling is the 
same as the driving arm. 
[0004] 

As are mentioned, as the positioning shaft of the pedal does not move and stays at 
a fixed position of an end of the driving arm when the rotation motion of the pedal is 
caused by stepping on the pedal, the pedaling force by both legs concentrates inevitably 
on a point and holds the driving arm in the same axis. Further, in this case, the rotational 
force cannot exhibit its function and generates accompanied effect such as unnecessary 
forces occuired in the bicycle. (The phenomenon that such an unnecessary force 
generates can not be recognized clearly while riding on a flat road or descending a slope, 
however, it is recognized clearly when having uphill riding. 
[0005] 

As a matter of course, a method using a change in the gear ratio of front/back 
gears (speed changing mechanism explained later) has been introduced in addition to the 
direct improvement of the material and weight of bicycle components in order to cut 
unnecessary force during pedaling, the results of which can not be denied and which is 
most popularly used. As is generally known, in this method, the rotational force changes 
corresponding to aforementioned gear ratio, thus the number of pedaling has to be 
increased when a rider wants to decrease the pedaling force while keeping the same speed. 
From the standpoint of the theory of functional theorem, this method, that is the rider has 
to increase the number of pedaling, can be said that it does not fulfill the object of the 
force saving for its poor practicality in the real meaning. Further, this type of the 
construction of speed changing mechanism is in such a situation that it makes a bicycle 
expensive and is complicated in repairing and maintenance. As a matter of course, as is 
understood fi-om the principle of leverage, a relatively effective force saving is achieved 
by making driving arms longer. In such a method of making both driving arms longer, up 
and down process is increased, which has a defect that is not suitable for the operation 
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needs of human engineering as the rotating, bending and stretching exercises during 

pedahng with both feet gives direct influence on the practical use. 

[0006] 

The present invention is related to a force saving apparatus for bicycles, vdiich 
has been made to solve the problems in the above described prior technologies. The 
present invention has been achieved based on toiling research on the operation 
compatible with theory, employing knowledgeable engineers to improve the design, 
aiming at the popularization of bicycles by introducing force saving and at giving 
maximum effects on the pedaling force of a bicycle. 

[0007] 

[MEANS TO SOLVE THE PROBLEMS] 

To achieve above-mentioned object, the invention described in CLAIM 1 
provides a simple force saving apparatus for a bicycle comprising a rotary arm 3 rotatably 
attached by a positioning screw 34 to an end of a driving arm 2 fixed to a driving gear A, 
and a pedal 1 attached to an end of the rotary arm 3. 

The invention described in CLAIM 2 provides a simple force saving apparatus for 
a bicycle according to Claim 1 , wherein the connection part of the rotary arm 3 to said 
driving arm 2 is provided with a positioning ring unit 31 with a pair of bearings 32 that 
put the both sides of the rotary arm 3 in between. 
[0008] 

The invention described in CLAIM 3 provides a simple force saving apparatus for 
a bicycle comprising a rotary arm 3 rotatably attached by a positioning screw 34 
penetrated through a bearing part 3 1 disposed at the root part of the rotary arm 3 to an 
end of a driving arm 2 fixed to the driving gear A, and a pedal 1 attached to an end of the 
rotary arm 3, wherein the connection part of the rotary arm 3 to the driving arm 2 is 
provided with a flange part 311 projected and formed in substantially middle part of the 
bearing part 3 1 of the rotary arm 3, a T shaped cover 33 disposed between the driving 
arm 2 and the rotary arm 3, a step portion of smaller diameter formed on the T shaped 
cover at the side of the rotary arm 3, the positioning screw 34 penetrating through the T 
shaped cover 33, a bearing 32 disposed between the step portion of said T shaped cover 
33 and the flange part 311, and a bearing 32 disposed between the head 341 (342) of the 
positioning screw 34 and said flange part 311. 

[0009] 

[OPERATION] 

The simple force saving apparatus for a bicycle having above-mentioned 
construction comprises the rotary arm rotatably attached directly to the driving arm and a 
pedal connected to the rotary arm, whereby, when pedaling, the rotary arm takes a most 
appropriate angle corresponding naturally to the bending and stretching exercises of both 
feet, which removes the dead angle of the pedaling force effectively. Further, in this 
occasion, there is also an effect to make the pedaling force most effective and maximum, 
thus the saving force effect is assuredly achieved when pedaling a bicycle. As a result, a 
practical ideal simple force saving apparatus for a bicycle with fixU of inventiveness is 
accomplished, which we have never seen before. 
[0010] 
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To put it concretely, according to the invention described in CLAIM 1, a rider can 
make an efficient pedaling by removing the dead angle easily because the rotary arm 
attached to an end of the driving arm can rotate freely. 

According to the invention described in CLAIM 2, the rotary arm can rotate 
stably freely as it is inserted between the bearings disposed in the positioning ring unit of 
the rotary arm. 
[0011] 

According to the invention described in CLAIM 3, a rider can make an efficient 
pedaling by removing the dead angle easily because the rotary arm attached to an end of 
the driving arm can rotate freely. Moreover, the rotary arm can rotate stably freely as it is 
inserted between the bearings disposed at the flange part of the bearing part of the rotary 
arm, the step portion of the T shaped cover and the head part of the positioning screw. 
[0012] 

[EXAMPLES] 

This invention will now be described with reference to a preferable embodiment 
thereof as illustrated in the accompanying drawings. 

As shown in Figure 1, in the simple force saving apparatus for a bicycle according 
to the present invention, the driving arm 2 to rotate the driving chain ring (driving gear) 
A is attached to the original pedal 1 (the same as conventional one), in more detail the 
pedal is attached to the driving arm 2 through the rotary arm 3 rotatably attached to said 
driving arm 2. 
[0013] 

As shown in Figure 2 and Figure 3, at the top end of the rotary arm 3 to extend the 
end of the driving arm 2, the positioning ring unit (bearing portion) 31 is attached. In the 
middle of the positioning ring unit 31, the circular flange part 31 1 is projected inside, and 
forms 2-layer structure using oil and plurality of bearings 32. The 2-layer structure is 
used for the T shaped cover 33 at one side and for the positioning screw 34 at the other 
side. Further, after the T shaped cover 33 is put in place, each of the bearings 32 is 
extended long to connect to the projected collar 331 located at the side of the T shaped 
cover 33. Further, the positioning screw 34 penetrates through the center of the circular 
T shaped cover 33 with a step portion. The head part of the positioning screw 34 is 
provided with a unit flange 341 and a step 342 which support the bearing 32 and which 
maintain the clearance between the inside of the step 342 and the inside of the T shaped 
cover after the positioning screw 34 is put in position, giving the clearance a distance (b). 
[0014] 

That is to say, after being penetrated through the positioning ring unit 31 of the 
rotary arm 3 and the T shaped cover 33, the positioning screw 34 is directly fixed to the 
screw hole 21 of the original pedal 1 of the driving arm 2. Then, the T shaped cover 33 
comes into contact with the driving arm 2 at the projected collar 331 outside the T shaped 
cover 33. In addition, a proper distance (b) is kept between the inside of the T shaped 
cover 33 and the positioning step 342 of the positioning screw 34 by the projected collar 
331. 
[0015] 

The rotary arm 3 can be so adjusted as to rotate freely by adjusting the bearing 32 
through T shaped cover 33, except for using the positioning screw 34 directly. Thus, 
when operating a bicycle, the positioning screw 34 can be loosened, tightened and locked 
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more freely, and, by doing so, rotating the bearing 32, the pressure from the flange part 
31 1 of the positioning ring unit 31 can be adjusted while engaging with the nut 35. In this 
occasion, the rotation performance of the rotary arm 3 is actually of the best efficiency. 
At the other end of the rotary arm 3, a positioning hole 36 is provided to put the pedal 1 
directly in place. 
[0016] 

As shown in Figure 4, each of the rotary arms 3 is rotatably attached to each of 
the driving arms 2. 

Therefore, when a rider kicks the pedal 1 , the rotary arm 3 comes naturally to the 
most appropriate angle corresponding to the bending and stretching exercises of both feet, 
thus removing the dead angle of the pedaling force effectively (the reason is because the 
direction of the pedaling force does not come in line with the driving arm 2 ). 
Simultaneously, the object to realize force saving together with to obtain the most useful 
and most effective results in the pedaling force is achieved. The effect which the pedaling 
force exhibits is the most obvious at uphill riding. 
[0017] 

Further, when a rotary arm (unit) 3 with properly extended length is attached to 
each of the driving arms, they can rotate relative to one another. When a rider makes a 
pedaUng motion by kicking the pedal 1 with his or her feet, the two pedals 1 keep the 
individual processes (the process of symmetry between top and bottom) with the same 
setting as the original one with no extension and contraction in addition to it. From these 
reasons, the rider is not given any influence when pedaling with bending and stretching 
exercise of both legs, which is in accordance with human engineering, 
[0018] 

When attaching the positioning screw 34 provided with said rotary arm 3 to the 
driving arm 2, an effect that the rotary arm 3 can be rotated freely is also obtained, in 
addition to the stability and smoothness of the rotation obtained by using the combination 
of the bearing 32 and the T shaped cover 33. 
[0019] 

Further, deserving special mention are that the present invention does not give 
any bad influence on the disposition or combination of conventional components of 
bicycles and that it assuredly improves the operation performance by attaching the rotary 
arm according to the present invention directly between the pedal of conventional 
bicycles and the driving arm with ease. Therefore, comparing with the conventional 
countermeasures taken to improve the operation performance of bicycles, the present 
invention is obviously exceeding in economy and in practicability. In this meaning, the 
present invention can be evaluated to be of ideal and practical design. 
[0020] 

Moreover, the present invention is not limited to above described example. The 
number, scales and shapes of the components can be altered properly within the spirit of 
the present invention described in CLAIMS. 
[0021] 

[EFFECTS OF THE INVENTION] 

According to above-mentioned construction, the present invention does not give 
any bad influence on the disposition or combination of conventional components of 
bicycles and it assuredly improves the operation performance and achieves force saving 
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by attaching the rotary arm according to the present invention directly between the pedal 
of conventional bicycles and the driving arm with ease. Therefore, comparing with the 
conventional countermeasures taken to improve the operation performance of bicycles, 
the present invention is obviously exceeding in economy and in practicability. In this 
meaning, the present invention can be evaluated to be of ideal and practical design. 
[0022] 

According to the invention described in CLABVI 1, a rider can make an efficient 
pedaling by removing the dead angle easily because the rotary arm attached to an end of 
the driving arm can rotate freely. 

According to the invention described in CLAIM 2, the rotary arm can rotate 
stably freely as it is inserted between the bearings disposed in the positioning ring unit of 
the rotary arm. 
[0023] 

According to the invention described in CLAIM 3, a rider can make an efficient 
pedaling by removing the dead angle easily because the rotary arm attached to an end of 
the driving arm can rotate freely. Moreover, the present invention exhibits an excellent 
effect that the rotary arm can rotate stably freely as it is inserted between the bearings 
disposed at the flange part of the bearing part of the rotary arm, the step portion of the T 
shaped cover and the head part of the positioning screw. 
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Application No.: JP, 4-50595, U 
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Filing Date: 5 September 1990 

Laid-open: 28 April 1992 

DESCRIPTION 

1, TITLE 
Bicycle 

2, CLAIMS 

1 . A bicycle comprising a rear wheel rotatably supported by the rear end of a main 
frame, a front wheel tumable to the left and right directly connected to a handle and 
supported by the fore-end of said main frame, a rotating shaft of a i>edal independentiy 
rotatably attached to a center shaft of said rear wheel, a gear secured to said rotating shaft, 
a driving gear secured to said center shaft, a train of double intermediate gears rotatably 
supported by roughly middle part of said main frame, said gear and one of said 
intermediate gears connected by a transmission chain, another gear of said intermediate 
gears and the driving gear attached to said center shaft connected by a transmission chain, 
and a saddle disposed above said rear wheel. 

3, DETAIL DESCRIPTION OF INVENTION 
[INDUSTRIAL APPLICABILITY] 

This invention relates to bicycles, which has realized shortened frame and increased 
cornering performance. 

[PRIOR ART AND PROBLEMS TO BE SOLVED BY THE INVENTION] 
Conventional bicycle mechanism comprises a front wheel and a rear wheel rotatably 
supported by the fiame, a saddle disposed in the upper middle part of said frame, pedals 
disposed in the lower middle part of said frame, and a gear attached to a rotating shaft of 
pedals connected to a gear attached to the rotating shaft of said rear wheel by a chain, 
whereby rotating said pedals with leg's force which is transmitted to the gear of the rear 
wheel, then the rear wheel being driven to rotate, riding is performed with a handle 
directly connected to said front wheel. 

However, there is a problem that it is impossible to have a shortened frame because the 
distance between the front wheel and the rear wheel could not be shortened as said saddle 
and pedals are positioned at the center between the front wheel and the rear wheel. Hence, 
sudden cornering is difficult and it often happens that the rider has to fall down together 
with the bicycle when evading an obstacle unexpectedly. 

It is the object of this invention to propose a bicycle with a mechanism with increased 
shortening of the frame and cornering performance by disposing pedals and a saddle at 
the rear wheel. 
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[MEANS FOR SOLVING PROBLEMS] 

The above-mentioned object of this invention can be accomplished by a bicycle with the 
following configurations. That is, in summary, the bicycle comprises a rear wheel 
rotatably supported by the rear end of a main fi-ame, a front wheel tumable to the left and 
right directly connected to a handle and supported by the fore-end of said main frame, a 
rotating shaft of a pedal independently rotatably attached to a center shaft of said rear 
wheel, a gear secured to said rotating shaft, a driving gear secured to said center shaft, a 
train of double intermediate gears rotatably supported by roughly middle part of said 
main frame, said gear and one of said intermediate gears connected by a transmission 
chain, another gear of said intermediate gears and the driving geau* attached to said center 
shaft connected by a transmission chain, and a saddle disposed above said rear wheel. 

[EXAMPLE AND OPERATION] 

This invention will now be described with reference to an embodiment thereof as 
illustrated in the accompanying drawings, wiierein: 
Fig. 1 is an elevation of a bicycle explaining the present invention; and 
Fig. 2 is an enlarged drawing explaining the principal part of the present invention. 
Designated by (1 ) is a main frame supporting a front wheel and a rear wheel. By said 
main frame, the distance between the front wheel and the rear wheel is made as short as 
possible. A saddle (4) is disposed above the center of the rear wheel. Pedals (6) are 
independently rotatably attached to a center shaft (5) of the rear wheel through bearings 
or the like. A gear (8) is secured to a rotating shaft (7) of the pedal (6). A train of double 
intermediate gears (9), (9) is secured to roughly middle part of the main frame, and one of 
the intermediate gears (9) is connected to said gear (8) by a transmission chain (10). As 
shown in Fig. 2, a driving gear (1 1) is secured to the center shaft (5) and said driving gear 
(1 1) is connected to another intermediate gear (9) by a transmission chain (10'). 
In the drawing, designated by (12) is a handle directly connected to said front wheel (2). 
Brake levers (14), (14) are provided on said handle, which operate brakes disposed at the 
front wheel and the rear wheel. 

Further, there is a case that a multistage gear is used instead of a single gear for changing 
speed. 

In a bicycle with this invention applied therein, as shown in Fig. 3, by rotating the pedal 
(6) to the direction of arrow A, the gear (8) secured to the rotating shaft (7) of the pedal 
(6) is rotated in the same direction, and through the transmission chain (10) the 
intermediate gear (9) is rotated. And another intermediate gear (9) secured to the same 
shaft as said intermediate gear (9) is rotated to the direction of the arrow A in the drawing 
and through the transmission chain (10'), the driving gear (1 1) secured to the center shaft 
of the rear wheel (3) is rotated in the same direction as the rotation of said pedal (6), 
which makes the rear wheel rotate. 

[EFFECT OF THE INVENTION] 

As described above, according to the present invention, by disposing the pedals at the 
center side of the rear wheel and by disposing the saddle above the rear wheel, the frame 
can be shortened, steering of the handle becomes easier and cornering action becomes 
effective. 
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Moreover, when evading an obstacle unexpectedly, the rider can put the body out of the 
place to the rearward, without falling dovm together with the bicycle, hence preventing 
accident, etc. Thus, various effects can be expected. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an elevation of a bicycle explaining the present invention; 

Fig. 2 is an enlarged perspective explaining the driving mechanism of the present 

invention; and 

Fig. 3 is a drawing explaining the driving condition of the present invention. 
In the drawings, 

(1) ; Mainframe 

(2) Front wheel 

(3) Rear wheel 

(4) Saddle 

(5) : Center shaft 

(6) Pedal 

(7) Rotating shaft 

(8) : Gear 

(9), (9) : Intermediate gear 
(10), (10') Transmission chain 

(11) : Driving gear 

(12) Handle 

Fig. 1 



/ Main Frame 
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Fig. 2 
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